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ABSTRACT
Infant Categorization of Basic Level Objects:
The Roles of Parts and Overall Contour
February, 1985
Carolyn Greco, B.S., Brooklyn College
M.S., Ph.D., University of Massachusetts
Directed by: Professors Marvin W. Daehler
and Carolyn B. Mervis
The present research investigated 11 -month-old
infants' ability to form categories of artificial basic
level objects. Four categories, each containing four
exemplars, were designed according to Tversky and
Hemenway's (1984) "parts" principle. Experiment 1 was
successful in obtaining adult validation of the structure
of the stimuli. In Experiment 2, infants were
familiarized with three exemplars of each of two
categories. Paired-comparison test trials revealed that
infants familiarized with two of the categories preferred
to visually examine test objects that had novel parts, but
were similar to familiarized category exemplars in overall
Vi
contour. However, infants familiarized with the two
remaining categories showed no significant preference for
either test object. These infants showed a trend toward
preferring test objects that had a novel overall contour
but preserved the parts of the familiar category
exemplars. Experiment 3 was designed to explore two
alternative explanations for the results of Experiment 2:
a) that infahts had initial test stimulus preferences, or
b) that infants were categorizing on the basis of parts
for two of the categories and overall contour similarity
for the remaining two categories. The results of
Experiment 3 revealed no initial test stimulus preferences
and therefore suggest that the latter explanation is
correct. Experiments 4 and 5 were designed to test the
hypothesis that categorization in infancy is Influenced by
both parts and overall contour similarity and that
categorization judgements are influenced by the magnitude
of change from familiarization exemplars to test stimuli.
In Experiment 4, adults validated the stimuli intended for
use with the infants. In Experiment 5, infants spent
significantly more time visually examining the test
objects with the larger change from familiarization
exemplars, whether the change was in parts or in overall
contour. These results were interpreted to mean that both
parts and overall contour, which are usually correlated in
vii
real-world objects, play a role in infant categorization.
The discussion focuses on the similarities between
and adult categorization.
infant
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CHAPTER I
INTRODUCTION
Category knowledge is crucial to an effective
information processing system. If we as humans had to
encode each experience as a separate event, then the
infinite number of discriminable stimuli that we encounter
in a lifetime would surely overload our cognitive system
and make our ability to communicate with each other
virtually nonexistent (Roach, Mervis, Gray, Johnson, &
Boyes-Braem, 1976). Thus, for reasons of cognitive
economy we must be able to reduce those discriminable
stimuli into workable packages that can be identified and
agreed upon by others. Therefore, categorization
processes would be expected to begin as soon as infants
start to perceive and encode repeated experiences with the
stimuli in their world. Within the past ten years,
several attempts have been made to examine infant
categorization
.
The purpose of the present research was to
investigate infants' categorization abilities.
Specifically, the research was designed to examine infant
categorization of artificial basic level objects that were
systematically varied in part composition and overall
1
contour. Although some research on infant categorization
already has been conducted, much more is needed to resolve
the questions that have been raised. The purpose of this
chapter is to describe the previous infant categorization
research and to discuss the theoretical and empirical
issues that are involved in understanding infant category
knowledge acquisition. First, a review of infant
categorization research, including the theoretical views
that have guided the research, is presented. A discussion
follows of two theoretical interpretations of the infant
data. Next, some problems with infant categorization
research are presented. Finally, an outline of the
present research is given.
Infant categorization research
A category has been defined as the equivalent
treatment of stimuli that are related to each other in a
systematic way (Brown, 1958b; Bruner, Goodnow, & Austin,
1962; Rosch, 1973; Cohen & Younger, 1983; see also DeLlsi,
1983; Smith & Medin, 198I for discussion). Equivalent
treatment has been defined as subjects performing the same
motor patterns on the stimuli, or sorting them into the
same group, or giving them the same label (Rosch et al.
1976). This definition demands that two criteria be met
to be certain that a subject has formed a category.
First, the subject must respond equivalently to multiple
exemplars (members of a category). Second, exemplars must
be discrimlnably different from one another (Cohen &
Younger, 1983). One difficulty, implied by the
definition, is the distinction that must be made
experimentally between categorization and lack of
discrimination. An infant who is presented with two
members of a category and treats them equivalently by
whatever measure is used, may do so either because he or
she has recognized that the objects are different but
related or because he or she does not notice any
differences between the objects; that is, because the
objects are identical from the Infant's perspective.
Thus, it is important to determine if the infant can both
discriminate between category stimuli and treat them as
similar. This determination is difficult regardless of
the subjects' ages, but it is particularly problematical
in research Involving infant categorization. Because
Infants have a limited response repertoire, it is
difficult to make fine-tuned distinctions between infant
responses based on categorization and infant responses
based on lack of discrimination. Older subjects, in
contrast, can verbalize whether they consider two items to
be identical or instead related through category
membership.
A number of methodologies have been designed for use
with infants to explore the issues discussed above. These
include novelty preference paradigms and conditioning
paradigms. Novelty preference paradigms, such as
habituation/dishabituation procedures and paired-
comparison procedures, rely on infants becoming familiar
with, and subsequently less interested in, stimuli
presented to them, followed by renewed interest in novel
stimuli. Conditioning paradigms rely on infants learning
a response, via reinforcement, to indicate the infants'
recognition of old or related stimuli. The novelty
preference paradigm has been particularly successful at
revealing a number of infant perceptual and cognitive
abilities (see Cohen & Gelber, 1975 ; Werner & Perlmutter,
1979 ). The premise of this paradigm is that the Infant
Ignores or gives less attention to stimuli that he or she
has become familiar with and conversely shows a relatively
greater amount of attention to novel or not-so-well-known
stimuli. This preferential responding to novel stimuli
has made it possible to study perceptual abilities,
memory, and more recently, categorization in Infants. The
logic of the method for categorization research is that
infants should treat stimuli belonging to the same
category as familiar and treat stimuli belonging to
another category as novel (Cohen & Strauss, 1979; Fagan,
1976; Strauss, 1979). Research using novelty-preference
paradigms has shown that infants and very young children
can form categories when any of a variety of stimulus
presentation modes is used. For example, Fagan (1976) has
shown that seven-month-olds familiarized with photographs
of different male faces in the same pose, treated as
familiar a never-before-seen male face in a new pose, but
treated as novel a never-before-seen female face in a new
pose. Also, a man's face in a new pose was treated as
novel relative to a man's face in the familiarized pose
even though neither test face was shown during
familiarization. Thus, Fagan has shown that despite
infants discriminating between all the photographs used in
the study, seven-month-olds detected the invariant
features of "male face" and "pose of face". In a similar
study that explored infant detection of invariant face
characteristics, Cohen and Strauss (1979) found support
for Fagan's results with seven-month-old subjects but not
with four- or six-month-old subjects.
6In an effort to determine what processes infants use
to detect category information, Strauss (1979) created
artificial face categories. The faces in this study were
line drawings that varied along four dimensions with five
values available for each dimension: length of face,
length of nose, width of nose, and amount of separation
between the eyes. The values varied from 1 to 5 with 3
being considered the average value, 2 and 4 values close
to the average value, and 1 and 5 values far from the
average value. These non-average values occurred more
frequently in the stimuli than the average value, and thus
were called modal values (see Reed, 1972 for further
description of this type of stimuli). Fourteen faces, two
with mostly average feature values (3s) and 12 with mostly
modal feature values (Is, 2s, 4s, and 5s), were shown to
adults and 10-month-old infants. Two sets of faces were
used. One set was composed of highly discriminable modal
values (Is and 5s); the other set was composed of less
discriminable modal values (2s and 4s). For both sets the
average value on each dimension was 3. For the highly
discriminable set, adults formed a modal prototype of the
category; whereas for the less discriminable set, they
formed an average prototype. The infants, however,
responded as though they had formed an average prototype
for both sets of faces. That is, on all test trials
infants preferred to look at faces with modal feature
values or completely novel feature values over a face with
average feature values. These results indicate that under
some circumstances, infants categorize stimuli into the
same groups as adults.
Strauss (1979) interpreted his data on the basis of a
prototype theory of category acquisition. He suggested
that infants as well as adults are forming a
never-experienced prototype of the category. Prototype
theories in various forms all include the idea that
categorization requires more than mere memory of stored
exemplars. Some creativity on the part of the cognitive
system is necessary to abstract either invariant features
(Gibson, 1969), an average prototype (Posner & Keele,
1968; Reed, 1972), a modal prototype (Neumann, 1974), or
weighted features (Smith & Medin, 1981) that supplement
summary information with information about relative
importance of features.
One theoretical position that incorporates
information beyond mean or modal values is Rosoh's (1973;
Rosch & Mervis, 1975) best-example theory of
categorization. According to best-example theory, not all
members of a category necessarily share all, or even any.
criterial attributes. Instead, category members share an
overlapping set of attributes that create a family
resemblance structure. Moreover, not all attributes of a
category are equivalent in predicting category membership.
That is, there is a correlated attribute structure
inherent in real world categories such that some
attributes have greater predictive value that others. For
example, animals with wings are more likely to have beaks
and feathers than mouths and fur (Garner, 1974; Rosch et
al, 1976; Rosch, 1978). The better examples of a category
will possess the greatest number of correlated attributes.
Roach's theoretical position leads to the conclusion
that most real world categories are ill-defined with fuzzy
boundaries, rather than well-defined by criterial
attributes. Recently, Investigators of infant
categorization have designed research to determine if
infants can form ill-defined categories. Husaim and Cohen
(1981) conducted a study to examine the 10-month-old's
ability to form ill-defined categories and to determine
which, and how many, attributes Infants use to make
category judgements. The researchers created artificial
animal categories that were line drawings varying on four
attributes: neck length, leg length, body size, and number
of legs. Each attribute had two possible values. Infants
9were trained in a simultaneous discrimination task to head
turn left for Category A members (mostly Is on each
attribute) or right for Category B members (mostly Os on
each attribute). The subjects were trained on the
discrimination using four members of each category. A
training criterion of one errorless run through the eight
training stimuli had to be met by each subject. On
transfer test trials, infants were shown stimuli that had
two attributes with Category A values and two attributes
with Category B values. The attributes with Category A or
Category B values varied for each stimulus. Husaim and
Cohen (1981) found that infants were able to learn the
simultaneous discrimination between Category A and
Category B. Husaim and Cohen (1981) further claimed that
responses to transfer stimuli indicated that infants were
relying more on number of legs and neck length than on
body size and leg length for category judgements.
However, careful inspection of their data reveal some
confusing results. Most importantly, pairs of
complementary stimuli, that shared no common values on any
attribute, were treated as members of the target category
(Kemler, 1981). Although contributing much to our
knowledge of infant categorization of ill-defined
categories, Husaim and Cohen (1981) have not resolved the
issue of what it is that infants are attending to when
categorizing novel instances of a category.
Once it was demonstrated that infants could form
ill-defined categories, Younger and Cohen (1982, 1983a,
1983 b) attempted to determine if infants make use of the
correlated attribute structure of real-world categories.
In this series of studies using an
habituation-dishabituatlon paradigm infants aged 4, 7 or
1 1 months were presented with artificial categories
composed of members with either a correlated or
uncorrelated attribute structure during a series of
habituation trials. For example, a correlated category
always had two attribute values that co-occurred, whereas
an uncorrelated category had no particular attribute
values that co-occurred. Test stimuli were either a novel
member with the same correlated attributes as those in the
habituation series, a novel stimulus with an attribute
structure that violated the correlation of the training
set, or a completely novel stimulus with no attributes
common to any members of the training series. Younger and
Cohen (1982) found that infants at 10 months of age
dishabituated to an uncorrelated test stimulus (i.e.,
treated it as novel), even though none of the attributes
in isolation were novel, and also dishabituated to a
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completely novel teat stimulus. The ten-month-olds
generalized their habituated visual attention to a novel
correlated test stimulus. The younger subjects, however,
did not show the same pattern of results. Four- and
seven-month-old infants dishabituated their visual
fixation only to the test stimulus composed of completely
novel attributes. Younger and Cohen (1982) interpreted
these data to indicate that by 10 months of age infants
are attending to the relationships between attributes of
an object, whereas before this time they are attending to
single attributes in isolation. In a subsequent study.
Younger and Cohen (1983a) demonstrated that a correlated
attribute structure facilitated categorization.
Ten-month-olds presented with correlated stimuli evidenced
habituation, but subjects given uncorrelated stimuli did
not. Moreover, infants that habituated to correlated
stimuli dishabituated to uncorrelated and novel test
stimuli, whereas infants presented with uncorrelated
stimuli during habituation did not dishabituate to any
test stimulus (i.e., there was no difference in looking
behavior between training and test trials). Finally,
Younger and Cohen (1983b) showed that seven-, but not
four-month-olds, could respond to the correlation between
attributes, but only if the categorical nature of the task
was eliminated, that is, if no attributes varied
independently of any others, and if fewer attributes were
used. In summary. Younger and Cohen (1982, 1983a, 1983b)
have demonstrated both that infants, by seven months of
age, are sensitive to correlations among stimulus
attributes, and also that by 10 months infants are making
use of these correlations for categorization.
In their discussion, Mervis and Rosch (1981) have
argued that the recognition of the internal structure of
categories is probably a very basic process that begins in
infancy and changes very little over the course of
development. However, whereas Mervis and Rosch (1981) and
others (e.g., Strauss, 1979) have suggested that the same
categorization principles are operative across the life
span, other researchers have argued against this
hypothesis. For example, Kemler, Smith, and Shepp (e.g.,
Kemler & Smith, 1978, Shepp, 1978) posit that very young
children rely on a different process for categorization
than do adults. According to Kemler and Smith (1978;
Kemler, 1982, 1983), very young children do not perceive
the dimensional structure of categories, but instead treat
objects as integral wholes. In their studies, Kemler and
Smith (1978, 1979; Smith & Kemler, 1977) asked children as
young as four years of age to classify sets of stimuli
that varied in dimensional attributes such as size,
brightness, saturation, and angle of rotation. The
typical finding of these studies is that children between
the ages of 4 and 10 years classify the stimuli in a
holistic manner, according to an overall similarity
relationship, whereas children 10 years of age and older
group the stimuli according to their dimensional
structure. The authors have intepreted these data as
support for a developmental progression from
holistic-undifferentiated perceptual processing to
analytic-differentiated processing of perceptual stimuli.
In fact, in a reply to Husaim and Cohen (1981), Kemler
(1981) suggested that the categorization of transfer
stimuli may have been a result of infants using an overall
contour similarity judgement. The question that remains
is whether categorization does change dramatically over
development or whether the principles operating vary
little from infancy to adulthood.
Parts and the primacy of the basic level
Objects may be categorized in a variety of ways.
When the categories are organized into levels that are
related to each other in a hierarchical fashion, a
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taxonomy is formed. Psychologists generally discuss
three-level (superordinate, basic, and subordinate)
taxonomies; in these taxonomies, the basic level has been
described as the most fundamental (e.g., Rosch et al,
1976). The basic level is the level of abstraction that
carries the most information about category members (Rosch
et al, 1976). At the basic level, members are similar to
one another and most different from members of other
categories.
The relative informativeness of categories at the
basic level is demonstrated in the many empirical findings
of the primacy of the basic level of categorization (e.g.,
Blewitt, 1983; Brown, 1958a; Mervis, 1983; Mervis &
Crisafi, 1982; Rosch et al, 1976). Quantitative
differences on a variety of measures have been found
between adult responses at the basic level and levels
subordinate or superordinate to the basic level. For
example, when asked to list attributes for basic level
categories, adults list a significantly greater number of
attributes than when asked to list attributes for either
superordinate or subordinate level categories (Rosch et
al, 1976). Basic level categories are also the first
categories to be named by children (Mervis, 1983; Rosch et
al, 1976), and the first to be acquired (Mervis & Crisafi,
1982), When adults name objects for children, basic level
terms are preferred (Blewitt, 1983; Brown, 1958a; Rosoh et
al, 1976).
In a recent paper concerned with the basis for the
primacy of basic level categorization, Tversky and
Hemenway (1984) presented evidence for more qualitative
differences between levels of categorization. Tversky and
Hemenway propose a "parts" principle to explain the
primacy of the basic level. In their research, Tversky
and Hemenway have used a dictionary definition of parts
coupled with adult judgements of part vs non-part
attributes
.
"Attributes considered to be parts,
then, refer to segments of wholes that
are less than wholes; they are judged
by a majority of naive informants to be
parts, and they fit into a 'has a' or
'is made of or 'is partially made of
sentence frame" (Tversky & Hemenway,
1984, p. 9).
Basic level category members share parts and differ on
other attributes. In contrast, members of superordinate
categories differ from one another on the basis of parts.
Categories subordinate to the basic level share parts with
non-category members and differ on non-part attributes
(e.g., size, color, texture). Consider chair as an
example of a basic level category. Furniture is a
16
superordinate category that includes chair
, whereas
kitchen chair and office chair are subordinate categories.
Chairs share a correlated set of parts with one another,
and this set of parts is not shared with extracategory
members, e.g., lamps do not share the same set of parts as
chairs. At the superordinate level, members of the
category furniture share few parts; and at the subordinate
level, members of the category kitchen chair share many
parts with members of office chair and members of other
categories subordinate to chair . An important question
raised by the Tversky and Hemenway (1984) position is if
the parts principle of basic level categorization applies
to infants as well as adults.
Problems with infant categorization studies
There have been two major problems with most of the
research conducted on infant categorization. First,
two-dimensional stimuli (pictures or schematic drawings)
have been used that differ on continuous dimensions such
as size, height, brightness, width, or separation of
features (cf, Strauss, 1979; Husaim & Cohen, 1981; Cohen &
Younger, 1983; Kemler, 1983). Second, the stimuli often
do not have any functional attributes. Each of these
problems is discussed separately below.
Tversky and Hemenway (1984) have demonstrated that
subordinate level categories differ on continuous
dimensions, whereas basic level categories differ on
qualitative attributes. According to Tversky and
Hemenway 's (1984) definition of basic level categories, it
can be concluded that most of the infant categorization
research has been conducted using subordinate categories.
That is, the stimuli that have been used in previous
research have differed on continuous dimensions. This is
a problem for infant categorization research for two
reasons. First, studies using subordinate categories have
yielded inconsistent results (e.g., Husaim & Cohen, 1981;
Kemler, 1983). Second, subordinate categories are not the
first categories acquired; basic level categories are
acquired first. Daehler et al (1979) found that very
young children could match objects with pictures at the
basic level before they could match pictures at the
superordinate level. Mervis and Crlsafi (1982), using
artificial categories, found that 2 1 /2-year-olds have
difficulty categorizing subordinate category members,
whereas they have no trouble grouping basic level category
members (see also Mervis, 1983). Thus, researchers
concerned with infant categorization should use stimuli
that differ at the basic level in order to optimize the
infant's chances of demonstrating his or her
categorization abilities.
The second problem with infant categorization studies
is that the function of objects has been largely ignored.
Many psychological theories of development have stressed
the importance of the function of objects and the child's
actions upon the objects for the development of knowledge
(e.g., Piaget, 1954; Bruner, Olver, & Greenfield, 1966;
Nelson, 1974). However, in Infant categorization
research, only a few studies have tried to determine the
role of function in category knowledge acquisition.
In order to determine the relative importance of
function and form in determining category membership for
young children, some investigators have attempted to put
the cues for form and function in conflict (e.g.. Centner,
1978; Nelson, 1973, 1979; Tomikawa & Dodd, 1980), thereby
forcing subjects to decide which cues are most crucial for
category membership. However, these studies have yielded
conflicting results. In the real world, form and function
are highly correlated. Therefore, trying to place the
cues for function and form in conflict, a situation rarely
encountered, can be expected to yield results that are
difficult to Interpret.
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An important aspect of the parts principle defined by
Tversky and Hemenway is the dual nature of parts. Parts
are at the same time salient in form and functionally
significant. Thus, parts are an outcome of a correlated
attribute structure. Correlations among attributes in
natural stimuli provide the basis for a prediction about
the co-occurrence of attributes, and have been
hypothesized to play an important role in categorization
(Rosch, 1978
;
Cohen & Younger, 1983). The seat of a
Chair, for example, is a part that is perceptually obvious
and functionally significant. In summary, infant
categorization research needs to focus on the developing
knowledge of three-dimensional, funtlonlng, basic level
objects.
The present research
The present research was designed to address three
issues. First, using a novelty-preference paradigm,
infants were given artificial stimuli designed according
to Tversky and Hemenway's (1984) parts principle.
Furthermore, one of the stimuli belonging to each category
had a different overall contour than its category
co-members. The first hypothesis was that 11-month-old
Infants would demonstrate a preference for a member of a
novel category even though that object had the same
overall contour as members of the familiar category. This
result would indicate that the infants were making use of
the attributes of the stimuli for categorization as Cohen
and Younger (1983; Younger & Cohen, 1982, 1983a, 1983b)
contend, instead of perceiving the objects as
unidimensional wholes as claimed by Kemler and Smith
(Kemler, 1983; Kemler & Smith, 1978, 1979; Smith & Kemler,
1977). The second hypothesis was that infants would
categorize the objects into the same groups as adults.
This would indicate that both infants and adults rely on
part structure as a basis for categorization. The third
hypothesis was that infants could make categorization
judgements based on either parts or overall contour.
Which stimuli the infants judge as members of a category
should be a function of the salience of the change in
parts or overall contour.
Five experiments were conducted to examine these
hypotheses. Experiment 1 was designed to obtain stimulus
validation and category judgements from adults. In this
experiment, adults provided attribute lists for the
stimuli, judged contour similarity between test stimuli
and category members, and grouped objects into sets of the
same kind of thing. Experiment 2 was designed to test the
1 1 -month-old’s ability to categorize the objects. Infants
were familiarized with three members from each of two
categories and then were given test trials that paired a
previously unseen familiar category member that had its
parts rearranged with a member of a novel category that
had a similar overall contour to the familiarized category
members. The purpose of Experiment 3 was to obtain visual
preference data from 11-month-olds to determine if the
outcome of Experiment 2 was a result of specific stimulus
preferences, and to pretest the stimuli to be used in
Experiments 4 and 5. When no initial preferences for any
of the stimuli were found in Experiment 3, Experiment 4
was conducted to obtain similarity and categorization
judgements from adults for the stimuli Intended for use in
Experiment 5. Experiment 5 was performed to determine if
both part structure and overall contour similarity play a
role in categorization by 11 -month-old infants.
CHAPTER II
EXPERIMENT 1
An Important purpose of this research was to
determine if infants categorize objects into basic level
categories, and if so, if Infants categorize stimuli into
the same categories as adults. Basic level categories
were used to avoid the problems previously described for
subordinate level categories. Moreover, the stimuli in
each category were designed according to Tversky and
Hemenway's parts principle. Before using the stimuli with
infants, it was necessary to conduct an experiment with
adults in order to ensure that the stimuli were perceived
by naive adults to be structured in the intended manner.
First, adults provided attribute lists of the stimuli from
the four categories (A, B, C, and D) to be used with
infants in Experiment 2. This was necessary to determine
if the attributes designed by the experimenter to be
present in each category were in fact perceived to be
present by naive adults. Next, adults categorized the
stimuli to be used with the infants. This was necessary
in order to obtain adult norms against which infant
categorization could be compared. Finally, adults judged
the overall contour similarity among stimulus objects.
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This was necessary in order to determine if the overall
contour similarity designed to be present between
familiarization and test—trial stimuli were perceived to
be present by naive adults.
Method
Sub.jeots
Sixty-six adults enrolled in Psychology courses at
the University of Massachusetts were recruited as
subjects. Six of these subjects were eliminated from the
study for failure to follow instructions. Six groups with
ten subjects in each were included. The subjects in Group
1 were asked to provide attribute lists for Categories A
and B. Group 2 subjects were asked to provide attribute
lists for Categories C and D. Group 3 subjects were asked
to sort the stimuli from Categories A and B into groups,
and Group 4 subjects were asked to sort the members of
Categories C and D. The subjects in Group 5 were asked to
choose one of the pair of test objects as more similar in
overall contour to Category A members and one of the pair
of teat objects as more similar in overall contour to
Category C members. Finally, Group 6 subjects made the
same judgements as Group 5 subjects, but for Categories B
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and D.
Stimuli
Four categories, each containing four members, were
designed and constructed for use in Experiment 1 . Two of
the categories were created from cloth fabric and were
stuffed with synthetic stuffing. The other two categories
were composed of balsa wood and were painted. Each
exemplar of the four basic level categories was designed
to consist of four different parts. Categories A and B
formed a contrast set, as did Categories C and D. The two
categories in a contrast set overlapped somewhat in their
overall contour and function.
Categories A and B. The three familiarization objects
included in Category A (see Figure 1) contained two
stuffed pyramidal parts stitched together along one side
of the equilateral triangle at the base of each pyramid.
A stuffed cylinder was stitched to a seam of one pyramid
and a stuffed rectangle was stitched to a seam of the
other pyramid such that all four parts were in the same
plane. All members had cardboard lining each side of the
object in order to help the object retain its shape. The
values of each attribute for Category A exemplars are
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Figure 1 . The familiarization exemplars included in Category A.
Shown from left to right are Ebcemplar 1, Exemplar 2, and Exemplar 3
provided in Table 1
.
The three familiarization objects included in
Category B are depicted in Figure 2, They contained two
stuffed rectangular parts stitched together along one side
of the base at one end of the rectangle. A small stuffed
pyramid was stitched to the top surface on one rectangular
part and a stuffed trapezoid was stitched to the top
surface of the remaining rectangular part. The three
familiarization members of Category B were made of the
same materials used for Category A, and each of the
stimulus object sizes in Category A was matched in
Category B. The values of each attribute for Category B
exemplars are provided in Table 2.
Category A stimuli had two functional attributes.
Each stimulus contained bells enclosed in small metal
boxes resulting in a jingling sound whenever an object was
moved. In addition, two of the parts were joined together
by a row of stitching to permit a hinging action. The
functional attributes of Category B stimuli were rattling
produced by corn kernels enclosed in small plastic boxes
and hinging produced by two of the parts being joined by a
row of stitching. Thus, the sound made by each category
was different, while the hinging action was the same.
The test stimuli in Categories A and B were made of
the same material, red cotton with small white polka dots.
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Table 1
Attribute Values For Category A Exemplars
Height
of
Pyramid
( Inches
)
Side
of
Base
( inches
)
Cylinder
(height X
diameter)
( inches
)
Rectangle
(height X width)
( inches)
Fabric
(color)
(material)
Exemplar
1 6 H 3 X 1.5 3 X 3 maroon
cordouroy
2» 5 3 2x2 2x2 green
felt
3 7 5 4 X 1 3x2 blue
velour
test 6 M 4 X 1 3 X 2 red 4 white
cotton
•Exemplar 2 had pyramids with flat, truncated tops to provide
variability within the category.
28
Figure 2. The familiarization exemplars included in Category B.
Shovm from left to right are Exemplar 1, Exemplar 2, and Exemplar 5
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Table 2
Attribute Values For Category B Exemplars
Exemplar
Height
of
Rectangle
( inches
)
Side
of
Base
(inches)
Trapezoid
(height X width)
(inches)
Triangle
(height X width)
(inches)
Fabric
(color)
(material)
1 7 5 4x2 3 X 3 green
felt
2» 6 6 2x2 2x2 maroon
cordouroy
3 5 3 3x2 1 X 2 blue
velour
test 6 4 3 X 2 2x2 red i whii
cotton
•Exemplar 2 had equilateral rectangles to provide
variability within the category.
and contained bells in metal boxes and corn kernels
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enclosed in plastic containers, respectively. These
stimuli are shown in Figure 3; attribute values for the
test stimuli are listed in Table 1 (Category A) and Table
2 (Category B) . Each of the two test stimuli differed
from its respective category co-members in one important
way. The locations of the small parts that were attached
to the larger parts were rearranged in order to alter the
overall contour or outline of the object. This gave the
test stimulus from Category A the contour of Category B,
and the test stimulus from Category B the contour of
Category A. However, the part composition of the category
was preserved. Previous research indicates that infants
as young as six to nine months old can discriminate
changes in object orientation (McGurk, 1972; Ruff, 1978).
Thus, I was certain that 1 1 -month-olds would be able to
notice the change in the location of the parts.
Nevertheless, I expected that they would treat the altered
exemplar as a member of the familiarized category. The
infanta were predicted to spend more time exploring the
exemplar of the novel category, even though the latter
object had the same overall contour as the familiarized
exemplars of the familiarized category. This hypothesis
was tested in Experiment 2.
Figure 3» Shovm are the test stimuli for Category A (left) and
Category B (right).
Categories C and D. The three familiarization objects
included in Category C were constructed of balsa wood (see
Figure 4). Two of the parts were octagonal and were
superimposed on each other with a single screw
perpendicular to the top surface of the parts, Joining the
two octagons together. The screw was embedded in the
remaining two parts of the object, and thus was hidden
from view. A rectangular arch was glued perpendicular to
the top surface of one octagon, and an Inverted curved
arch was glued to the remaining octagon at the same angle.
The values of each attribute of Category C exemplars are
given in Table 3. The arc was semicircular for Exemplars
1 and 3- The rectangular arches of Exemplars 1 and 3 had
a 1.25 inch space between .5 inch-wide posts. The arc of
the curved arch of Exemplar 2 was hyperbolic and rose to
1.75 inches at its edges. Exemplar 2 had a .5 inch space
between .75 inch-wide posts. All members of Category C
were painted with non-toxic enamel paint.
The three familiarization objects Included in
Category D are shown in Figure 5. They were also
constructed of balsa wood and contained two eight-sided
irregular polygons. The polygons were superimposed on
each other and joined by a single screw that passed
perpendicular to the top surface of both parts. The screw
was embedded in the polygons. A pentagonal arch was glued
Figure 4. The familiarization exemplars included in Categoi^r C,
Shown from left to right are Exemplar 1, Exemplar 2, and Exemplar J.
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Table 3
Attribute Values For Category C Exemplars
Octagons
(width X
thickness
)
(inches)
Rectangular
Arch
(width X
height)
(inches)
Rectangular
Arch
(space X
width of
posts)
(inches)
Curved
Arch
(width X
height)
(inches)
Color
Exemplar
1 2 X 1 2 X 1 1.25 X .5 2 X 1 yellow
2» 2 X 1.5 2 X 1.5 .5 X .75 2 X 1.75 green
3 3x2 3 X 1 1.25 X .5 3 X 1.5 red
test 3 x 1.5 3 X 1.5 1.25 X .5 3 X 1 blue
•Exemplar 2 had a steeper angle in its curved arch and a
smaller space between the posts of the rectangular arch
than Exemplars 1 and 2.
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Figure 5* The familiarization exemplars included in Category D.
Shovm from left to right are Exemplar 1, Exemplar 2, and Exemplar J.
to one side of one polygon. A rectangle with two
V-notohes cut from each end of one of its longer sides was
fixed to the remaining polygon. The values of each
attribute of Category D exemplars are given in Table 4.
For Exemplars 1 and 3 the arches had a .75 inch space
between the .25 inch posts. Exemplar 2 had a .25 inch
space between .75 inch posts on the arch.
Category C stimuli had two functional attributes.
Each stimulus consisted of two parts that were joined by a
single screw such that the function of the parts was to
slide across each other. In addition, Category C members
contained two strips of looped Velcro, one strip affixed
to each inner surface of the octagons. This arrangement
resulted in a scratching noise when the two parts slid
across each other. Category D members also consisted of
two parts that were joined by a screw to permit the
sliding action. However, Category D members contained
strips of the soft side of the Velcro affixed to each
inner surface of the irregular polygons. Thus, the noise
created by the sliding action was a noticably softer one
for Category D than for Category C, while the sliding
action was the same.
The test stimuli included in Categories C and D were
both blue. These stimuli are shown in Figure 6; attribute
values for the stimuli are listed in Table 3 (Category C)
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Table 4
Attribute Values For Category D Exemplars
Polygons
(length X
thickness)
(inches)
Pentagonal
Arch
(width X
height)
(inches)
Pentagonal
Arch
(space X
width of
posts)
( inches
)
V-notched
Rectangle
(width X
height
(inches)
Color
Exemplar
1 2.5 X 1.5 1.75 X 2 .75 X .5 1.5 X 1.5 yellow
2* 2.5 X 1 1.75 X 1.5 .5 X .75 1.5x1 green
3 3.5 X 2 1.75 X 2.25 .75 X .5 3 X 1.5 red
test 3.5 X 1.5 1.75 X 3 .75 X .5 3 X .75 blue
•Exemplar 2 had a U-notched rectangle in place of a V-notched
rectangle
.
Figure 6. Shown are the test stimuli for Category C (left) and
Category D (right).
and Table 4 (Category D). The smaller parts that were
attached to the larger parts were rearranged in the test
stimuli so that Category C's test stimulus had a similar
contour to Category D members and Category D's test
stimulus had a similar contour to Category C members.
Procedure
The subjects in Groups 1 and 2 were tested in an
empty classroom, in groups of two to five individuals.
The subjects in Groups 3, 4, 5, and 6 were tested
individually. Subjects were recruited from either the
Psychology Department subject pool or from psychology
classes.
Groups 2 and 2. The subjects in Groups 1 and 2 were
recruited from the subject pool and were given course
credit for participating. Group 1 subjects performed the
task for Exemplar 3 of Category A and Exemplar 1 of
Category B. Group 2 subjects performed the task for
Exemplar 3 of Category C and Exemplar 1 of Category D.
These particular exemplars were chosen because they were
designed as the prototypes of the categories. The
subjects were told that the task would take approximately
1/2 hour. They were given three sheets of 8 1/2 x 11 inch
paper stapled together. The top sheet contained the
instructions that were read aloud by the experimenter.
The last two sheets were blank. The subjects were told
that they could manipulate the objects in order to
describe them as accurately as possible.
The following paragraph appeared as the instructions
to the subjects:
"This is a very simple experiment to
find out the characteristics and
attributes of two artificial objects.
For a real object such as a dog you
might describe it as having four legs,
barks, has fur, has a tail, etc. There
are two pages following this one. At
the top of each page is the number of
an object. On each page write down all
of the attributes and characteristics
of that object. If you have any other
questions please ask them now"
These instructions were adapted from Rosoh et al (1976).
Subjects were debriefed concerning the predicted outcome
of the study after they completed the task. The predicted
outcome was that adults would list both the part and
non-part form attributes and also the functional
attributes that were designed to be present in the
stimuli.
Groups 3 and The purpose of the task designed for
Groups 3 and 4 was to determine if adults would group the
stimuli into the predicted categories. The 10 subjects in
each group were told that the purpose of the task was to
deterlmine how adults would group a set of objects that
would be used in a study with 11
-month-old infants. The
subjects in Group 3 were given the eight exemplars of
Categories A and B to sort. The subjects in Group 4 were
given the eight exemplars of Categories C and D to sort.
The eight stimulus objects were randomly spread out on a
table and the subject was asked to "separate into two
groups the ones that are the same kind of thing." Then
the experimenter sat down and read while the subject was
performing the task. The experimenter sat away from the
subject in order to eliminate any pressure the subject
might feel to perform the task too quickly and without
much thought. When the subject informed the experimenter
that he or she had completed the task, the experimenter
described the hypothesis of the study and explained how
the groups the subject had formed corresponded to the
predicted groupings. The predicted groupings were those
described in the Stimuli section.
Groups
^
and 6 . The purpose of the task designed for
Groups 5 and 6 was to determine if adults would judge the
test stimulus of one category as similar in overall
contour to the members of the contrast category. The 10
subjects in each group were tested Individually in empty
classrooms at either the beginning or end of class. The
experimenter entered the classroom, after obtaining
permission from the instructor, and asked for volunteers
to participate in a research project. The subjects were
told that the task would take only a few minutes and were
asked to come to the empty classroom if they were
interested in participating. Once in the classroom, the
subject was asked to compare the prototype of one category
with the test stimuli from the pair of categories in the
same contrast set. Specifically, he or she was asked to
indicate which of the two test stimuli was more similar in
overall outline and contour to the target stimulus. Group
5 subjects performed this task for Categories A and C and
Group 6 subjects performed this task for Categories B and
D. Subjects were then debriefed as to the expected
outcome of the experiment. The predicted result was that
adults would choose the contrast category test stimulus,
rather than the novel intracategory test stimulus that had
its parts rearranged, as the object more similar in
overall contour to the target stimulus.
Results and Discussion
Groups
_1_ and 2
A summary of the attribute lists for the four
categories is presented in Table 5. Attributes listed by
fewer than three of the subjects were not included in the
final summary. This rule was adopted from Roach and
Mervis (1975). Part and non-part attributes were
determined according to Tversky and Hemenway's (1984)
criteria. As can be seen, 100$ of subjects in both groups
listed the four main parts comprising each category.
Thus, all adults in the experiment were in agreement with
respect to stimulus part composition. In addition, 100$,
60$, 70$, and 90$ of subjects in each groups listed the
material the objects were made of for each category,
respectively.
Virtually all of the subjects, 100$ and 90$ in Group
1 and 2 respectively. Included functional attributes of
the stimuli in their listings. Group 1 subjects included
the hinging function 100$ and 90$ of the time for Category
A and Category B respectively. Furthermore, they included
the noisemaking function 100$ of the time for both
categories. Group 2 subjects included the sliding
function 80$ and 100$ of the time for Category C and D
Adult
Attribute
Lists
of
Each
Catefjory
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respectively, but only indicated the noisemaking function
30$ and 20$ of the time. This indicates that for the
adults the noise was not as salient as the sliding action
of the stimuli in Categories C and D.
Groups 3 and 4
All ten subjects in Group 2 separated the eight
stimuli of Categories A and B into their appropriate
categories. One of these subjects sorted by color first,
forming four categories, but when asked to sort them into
two groups (as specified in the instructions) separated
them into the predicted categories. The ten subjects in
Group 4 sorted the stimuli from Category C and D into
their designed groupings without error.
Groups 5 and 6
The ten subjects in Group 5 chose Category B's test
stimulus when asked which of the pair of test stimuli had
the same overall outline as Exemplar 3 of Category A. All
Group 5 subjects also chose Category D's test stimulus as
more similar in overall outline to Exemplar 3 of Category
C than Category C's test stimulus.
All of the subjects in Group 6 chose Category A's
test stimulus when asked which of the pair of test stimuli
had the same overall outline as Exemplar 1 of Category B.
All Group 6 subjects also chose Category C's test stimulus
as more similar in overall outline to Exemplar 1 of
Category D than Category D’s teat stimulus.
In summary, the data collected from adult subjects
verified that the stimuli were perceived and categorized
in the predicted manner. Part composition was reliably
confirmed. Category membership of the stimuli was agreed
on. At the same time, the test stimulus of each category
was considered to have the same overall outline as its
respective contrast category familiarization exemplars.
Therefore, the stimuli could be used, unchanged, with
infants in Experiment 2.
CHAPTER III
EXPERIMENT 2
The purpose of Experiment 2 was to determine infants'
ability to categorize artificial basic level objects that
were designed according to the parts principle proposed by
Tversky and Hemenway (1984). Infanta were familiarized
with three exemplars from each of two categories. Test
trials that followed each series of familiarization trials
paired a novel familiar-category member with an exemplar
of a novel contrast category. It was expected that the
infants would categorize the test objects into their
appropriate categories, as evidenced by preferring to
explore the novel category objects on test trials.
Method
Subjects
Sixteen male and 16 female 11 -month-old infanta,
recruited from the Springfield, Massachusetts area,
participated in this experiment. At the time of testing
their mean age was 1 1 months 6 days with a range from 1
1
months 2 days to 11 months 20 days. The data from an
additional three females were eliminated (two due to
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equipment failure and one due to crying after the first
test trial). Subjects were randomly assigned to one of
two familiarization groups and one of two
test-trial-sequence groups.
Apparatus
The apparatus consisted of a cloth-covered table that
held two viewing windows set 8 inches back from the edge
of the table. This permitted the infant to manipulate
objects on a free table surface 8 x 36 Inches in size.
The surface of the table was marked with pencil to
Indicate to the parent where the objects should be placed.
One of the windows, constructed of smoked Plexiglas
(15 X 15 inches), concealed a Sony video camera that
recorded the Infant's visual attention throughout the
session. The second window was a one-way mirror (6x8
inches) behind which the experimenter sat to record the
infant’s visual fixations. Both windows were surrounded
by a curtain that served to conceal the video and computer
equipment and the experimenter. The infant sat on his or
her parent's lap such that the objects placed on the table
were comfortably within the infant's reach. All data,
recorded either at the time of testing or later from the
videotapes, were entered into a Northstar microcomputer
via button-activated microswitohea
. Three small signal
lights, controlled by the computer, were fixed to the
one-way mirror below the experimenter's eye level to
indicate the end of a trial; the subjects could not see
these lights.
Stimuli
The stimuli used in this experiment were the same as
the ones used in Experiment 1
.
Design
Each infant received familiarization trials for three
objects from one category. The familiarization phase was
followed immediately by a test trial. The test trial
stimuli were from the two categories in the same contrast
set as the familiarization stimuli. The
familiarization-test procedure was repeated with a second
category Immediately following the first teat trial. Half
of the males and females were familiarized with Categories
A and C, and half with Categories B and D. Half of the
subjects in each of the two familiarization groups saw
each of the categories as the first familiarized category.
It was decided that Categories A and C would be given to
half the subjects and Categories B and D would be given to
the remaining subjects rather than counterbalancing all
four categories which would have made it necessary to have
twice the number of subjects.
Position of the familiar- and novel-category
exemplars on test trials was counterbalanced within and
between subjects. The familiarized category exemplars
were presented in six different orders; each order was
used approximately equally often across subjects.
Procedure
Parents were contacted first by letter and then by
telephone to schedule appointments for those interested in
participating. Parents brought their children to the
Child Study Center in Springfield, Massachusetts. In a
playroom reception area the parent(s) was again told the
purposes and procedures of the study and was asked to sign
a participation consent form. Then the parent was
instructed in how to arrange stimuli on the table in front
of the infant. This was necessary in order to standardize
presentation of stimuli for subjects. The parent was told
to place the object(s) on the small pencil marking(s) on
the table, which Indicated placement of familiarization
and test stimuli. Parents were told to place stimuli in
the same orientation as the stimulus was placed on the
table by the experimenter. The parent was also instructed
to put the stimulus back on the mark in the proper
orientation if it should fall onto the floor. For test
trials, the parent was instructed to place the first
stimulus to the Infant's right side and the second to the
infant's left side. Finally, the parent was told to place
stimulus objects in a box under the table, out of the
infant's view, at the end of each trial. The end of a
trial was indicated by the appearance of a new object.
After the parent indicated that he or she understood
the procedure, he or she was asked to bring his or her
child to the adjacent experimental room. While the parent
placed the child in his or her lap, the experimenter
disappeared behind the curtain. At that time the
experimenter activated the video equipment.
Once the infant appeared settled in his or her
parent's lap, the experimenter handed the first
familiarization stimulus out to the parent. The parent
moved the stimulus to the marking on the table and did not
touch the stimulus again except to retrieve it whenever it
fell off the table.
The infant was permitted a maximum of 45 seconds of
accumulated looking time for each familiarization object.
A trial was terminated earlier if the Infant fussed for
more than 10 consecutive seconds. At the end of the
trial. signaled to the experimenter by the onset of the
small signal lights, the next member of the
familiarization category was handed from behind the
curtain to the parent. The parent then removed the object
the infant had been looking at and/or manipulating, placed
it in the box located under the table, and moved the
current-trial object to the mark on the table. Looking
time was recorded from the moment the object was within
the infant's view; that is, even before the parent moved
the object to the center of the table. This was
particularly important on the second and third
familiarization trials when looking time might be expected
to be less relative to the first familiariztion trial.
After the infant had been familiarized with each of
the three category members, a test trial occurred. Both
test-trial objects (the novel intracategory member and the
contrast category exemplar) were placed equidistant from
the infant's midline by the parent. The marks for
placement of the test stimuli were also on the table. The
parent placed the first object handed to him or her on the
infant's right side and the second one on the infant's
left. Left-right position of the novel category stimulus
on the two test trials was counterbalanced within and
between subjects. Test trials lasted for either 45
seconds of combined looking at both teat stimuli or a
total trial length of 100 seconds, whichever came first.
The entire familiarization and test procedure was then
repeated for the remaining category.
Looking time was the dependent measure of attentional
preference. Looking times were recorded directly into the
microcomputer by the experimenter during the session.
Inter-observer reliability, obtained from the videotapes
of two subjects, was computed on looking times. A
Pearson-product correlation was performed on the two
observers' recorded looking times for each familiarization
and test trial, yielding r=.93.
It was expected that 11-month-olds would treat the
novel intracategory test stimulus as familiar, as
evidenced by preferring to look at the contrast category
test stimulus, even though that stimulus had the same
overall contour as the familiar category members.
Results
Familiarization Trials
The data from familiarization trials were transformed
into proportion of time spent looking at the stimuli. No
differences were found between looking at Category A vs
Category C and between looking at Category B vs Category
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D. Therefore, results are reported for those pairs of
Categories combined. Infants spent proportionally more
time looking at the stimuli in Categories A and C than
they did looking at the stimuli in Categories B and D (.38
vs . 34 ). Also, proportion of looking time decreased
somewhat from the first to the second set of
familiarization trials (.37 vs .34). Finally, there was a
slight decrease ih proportion of looking time over the
three familiarization trials for each category (.38, .35,
. 34
,
respectively for each trial).
A 2 (Familiarization Condition) x 2 (Order) x 3
(Trial) repeated measures ANOVA was performed on the
famillarizaion trial looking time proportion scores. The
main effect of Familiarization Condition was significant
F( 1 , 30)=4.60, £<. 05 . That is, subjects familiarized with
Categories A and C spent a significantly greater
proportion of the time looking at the familiarization
exemplars than at exemplars of Categories B and D. No
other main effects were significant. The interaction of
Familiarization Condition and Order was significant,
F( 1 ,30)=4.42, £<. 05 . Subjects familiarized with
Categories A and C decreased their looking from the first
to the second set of familiarization trials (.41 to .34),
whereas subjects familiarized with Categories B and D did
not (.34 to .34). No other ihteractlons were signiflcaht.
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Test Trials
Preliminary analyses revealed no effects of sex or
test trial order. These factors were removed from any
further analyses. Also, no differences were found between
Categories A and C or between Categories B and D.
Therefore, these data were combined in subsequent
analyses. Subjects looked at Category B and D test
stimuli combined for 18.57 sec and Category A and C test
stimuli combined for 23.16 sec. Overall, novel categories
were attended to longer than familiar categories (22.57
sec vs 19.17 sec).
A 2 (Familiarization Condition) x 2 (Novelty
Preference) repeated measures ANOVA was performed on
looking time data. A significant main effect of
Familiarization Condition Indicated that subjects
familiarized with Categories B and D had lower overall
looking times on test trials than subjects familiarized
with Categories A and C, F( 1 ,30)=4. 17, £<.05. No other
significant main effects were obtained. The
Familiarization Condition factor entered into a
significant interaction with Novelty Preference,
F(1 ,30)=5.50, £<.05. The subjects familiarized with
Categories B and D showed significantly greater looking
times at the novel category relative to the familiar
category on test trials. Subjects familiarized with
Categories A and C, however, did not prefer the novel
category test stimuli. In fact, there was a trend in the
opposite direction. Subjects looked longer at stimuli
that had a novel overall contour but the same part
composition as familiarization exemplars. Looking times
for familiar and novel category test stimuli are presented
in Figure 7. No other significant interactions were
obtained
.
Discussion
The data from Experiment 2 revealed a number of
interesting findings. On familiarization trials subjects
spent at least one-third of each trial visually examining
the object available. However, subjects spent
significantly more time looking at objects from Categories
A and C than at objects from Categories B and D.
Therefore, it is possible that stimuli comprising
Categories A and C in some way elicited more attention
than stimuli comprising Categories B and D for those
subjects. Fabric, size, and color were matched in
Categories A and B and Categories C and D. Therefore, if
it was a stimulus effect, it must have been the form of
the objects that attracted the subjects to objects in
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Figure 7. The mean amount of time spent looking at familiar
and novel categories on test trials in Experiment 1.
Mean
amount
of
time
looking
(sec)
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Figure 7
Categories A and C.
There was not a significant decrement in looking at
familiarization exemplars over trials. Subjects'
attention remained at a relatively high rate (above 30% on
each trial), suggesting that infants discriminated among
category exemplars, an important prerequisite for
categorization. This is not to say that subjects did not
become less interested in the stimuli over trials. In
fact, total trial length was reduced by having to invoke
the 10 sec of fussing criterion more often on later trials
than on the first familiarization trial.
The data from test trials were more puzzling.
Whereas novel-category teat stimuli were preferred when
subjects were familiarized with Categories B and D, no
preferences were found for novel- or familiar-category
teat stimuli when subjects were familiarized with
Categories A and C. Two interpretations can be derived
from these data. First, infants may have been attending
to both part composition and overall contour similarity,
and the particular factor that was weighted more heavily
on a given test trial was dependent on particular
familiarization categories. That is, for Categories B and
D, subjects emphasized parts. Therefore, when test
stimuli were compared, infants preferred objects with
novel part composition. For Categories A and C, subjects
emphasized overall contour similarity. Therefore, when
test stimuli were compared, infants looked somewhat longer
at objecs with a novel overall contour. The parts that
were moved in Category A and C test stimuli went from a
horizontal to a vertical position with respect to the
object. The reverse was true for Category B and D test
stimuli; the movement of parts was from a vertical to a
horizontal position with respect to the object. Perhaps
for infants some types of contour changes are
psychologically more dramatic than others.
The alternative interpretation of these data is that
there was an overall stimulus preference for test objects
in Categories A and C. This may be possible given that
the familiarization exemplars of these categories were
looked at longer than exemplars in Categories B and D.
Thus, to test the two proposed explanations of the data.
Experiment 3 was designed to ascertain if any Initial
stimulus preferences for the test stimuli in each of the
four categories were present.
CHAPTER IV
EXPERIMENT 3
Experiment 3 was designed for two purposes. One
purpose was to determine if there were any stimulus
preferences for the test stimuli used in Experiment 2.
Another purpose was to pretest the test stimuli designed
to be used in Experiments 4 and 5. Information concerning
the presence or absence of stimulus preferences regarding
the objects used in Experiment 2 would clarify the
ambiguous test results obtained in that experiment. In
addition, if preferences were found for particular stimuli
intended for use in Experiments 4 and 5, there would be an
opportunity to alter the stimuli prior to their use in the
subsequent study.
Method
Subjects
Nine male and nine female 11-month-olds were
recruited from the Springfield, Massachusetts area for
participation in this study. Their mean age at the time
of testing was 11 months 10 days (range: 11 months 0 days
to 11 months 20 days).
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Apparatus
The apparatus used in the present experiment was
identical to that used in Experiment 2, with one
exception. Because inter-observer reliability obtained in
Experiment 2 was high, the sessions in the present study
were not videotaped. Visual attention was the dependent
measure used in Experiment 3.
Stimuli
The stimuli used in the present study included the
four test stimuli from Experiment 2 (see Figures 3 and 6)
and eight additional test stimuli created for use in
Experiments 4 and 5. The test objects for Experiments 4
and 5 Included eight altered exemplars of Categories A*
(A*=Category A made out of balsa wood) and C; two of these
test stimuli were the test objects of Categories C and D
in Experiment 2. However, all stimuli were made out of
balsa wood and were painted with the same colors used for
Experiment 2 balsa wood stimuli. The values of each
attribute of the six altered exemplars in the present
study are presented in Tables 6 and 7.
The four test stimuli for Category A* included a pair
of objects with the same overall contour as Category A*
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Table 6
Attribute Values For Category A* Test Stimuli
Height Base Large Cylinder Small Triangle Trapezoid
of of Rectangle Rectangle
Pyramid Pyramid
(length X (height x (height x (height x (height x
width) diameter) width) base) base)
(inches) (inches) (inches) (inches) (inches) "(inches) (inches)
Parts
Small
Change 5 2.5 x 1 - - 2x2 1.5 x 1.75
Large
Change - - 4x3 - - 1. 5x1. 75 2x2
Overall
Contour
Small
Change 4.5 3x2 - 2x1 2x1
Large
Change 4 2x1.
5
- 2x1 2x2
Note: All test stimuli for Category A* are red.
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Table 7
Attribute Values For Category C Test Stimuli
Octagons Rectangular
Arch
Rectangular
Arch
Curved
Arch
V-notched
Rectangle
(width X (width X (space X (width X (width X
thickness) height) width of
posts)
height) (height)
Category
C
Parts
(inches) ( Inches
)
( inches
)
(inches) (inches)
Small
Change
Overall
Contour
2 X 1.5 2x1.5 1.5 X 1.5
Small
Change 3 X 1.5 3 X 1.5 2 X .5 2 X .75
Note: All test stimuli for Category C are blue. The large change
stimuli for Category C are presented as the test stimuli in
Tables 3 and y.
exemplars but with either one part changed (small change)
or four parts changed (large change). The remaining pair
of test objects for Category A* were composed of the same
parts as Category A* exemplars but had either one part
moved (small change) or two parts moved (large change),
thereby changing the overall contour of the test stimuli.
The four test objects for Category A* are shown in Figure
8 .
The four test stimuli for Category C also included a
pair of objects with the same overall contour as Category
C exemplars but with either a small change or a large
change in parts, and a pair of objects with the same parts
as Category C exemplars but with either a small change or
a large change in overall contour. The four test objects
for Category C are shown in Figure ^
Design
The infants were randomly assigned to three groups,
each containing three males and three females, that
differed in the order of presentation of pairs of stimuli.
The purpose of including Group 1 was to determine if there
were any initial stimulus preferences for the test stimuli
in Experiment 2. The purpose of including Groups 2 and 3
was to ascertain if any initial preferences existed for
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Figure 8. The four test stimuli for Category A*. The top row
shows stimuli with a small chajige in parts (left) and a large
change in parts (right). The bottom row shows stimuli with a
small change in overall contour (left) and a large change in
overall contour (right).
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Figure 9« The four test stimuli for Category C, The top row
shows stimuli with a small change in parts (left) and a large
change in parts (right). The hottom row shows stimuli with a
small change in overall contour (left) and a large change in
overall contour (right).
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the test stimuli to be used in Experiments 4 and 5. These
preferences were tested on the first two trials for each
subject. The remaining four trials were included to
balance the design; all subjects saw all stimuli.
However, these later trials did not contain useful data
because they were contaminated by the reappearance of
stimuli that had been seen on Trials 1 and 2.
Group 1 subjects saw the two pairs of test objects
from Experiment 2 on Trials 1 and 2, followed by the
remaining four pairs of stimuli on Trials 3 through 6 .
Group 2 subjects saw one pair of test stimuli designed for
Category A* (top row Figure 8) and one pair of test
stimuli designed for Category C (bottom row Figure 9) on
Trials 1 and 2, followed by the remaining four pairs of
stimuli on Trials 3 through 6 . Group 3 subjects saw one
pair of Category A* test stimuli (top row Figure 9 ) and
one pair of Category C test stimuli (bottom row Figure 8)
on Trials 1 and 2, followed by the remaining four pairs of
stimuli on Trials 3 through 6 . Left-right positions of
each pair of stimuli were counterbalanced across subjects.
Procedure
The procedure was the same as the one used in
Experiment 2 except that there were no familiarization
trials. In the present experiment, the infants were
permitted to explore pairs of objects, rather than a
single object, on each of six trials.
Results and Discussion
Only the data from Trials 1 and 2 were analyzed
because, as explained above, the data from Trials 3
through 6 were not useful for determining initial stimulus
preferences. The mean amount of time subjects in Group 1
spent looking at the test objects from Categories A and B
was 22.77 seconds and 20.38 seconds, respectively.
Category C and D test stimuli received 19.97 seconds and
22.78 seconds of looking from the subjects in Group 1.
Dependent t-tests indicated that neither of these
differences were significant (£S>.20). These data confirm
that there were no initial preferences for the stimulus
objects used on test trials in Experiment 2.
The mean amount of time subjects in Group 2 spent
looking at the objects to be used in Experiments 4 and 5
on Category A test trials that preserved part compostion
but altered overall contour was 24.28 seconds for the
large change in overall contour and 20.77 seconds for the
small change in overall contour. For the Category C
stimuli that had the same part composition but changed
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with respect to overall contour, the subjects in Group 2
looked 16.57 seconds and 18.20 sec at the large change and
small change in overall contour, respectively. Neither of
these differences was significant (£s>.20).
The mean amount of time Group 3 subjects spent
looking at test stimuli that had the same overall contour
but different part compositions was 30.36 seconds and
21.61 seconds for the large change and small change in
parts for Category A, respectively. They spent an average
of 22.02 seconds looking at the stimulus with a large
change in parts and 28.18 seconds looking at the stimulus
with a small change in parts for the pair of test objects
in Category C. Again, no significant preferences were
found for any of the test objects to be used in
Experiments 4 and 5 (£s>.20).
Two important findings were obtained in the present
experiment. First, the data from Group 1 subjects
revealed that there were no Initial perferenoes for any of
the test stimuli used in Experiment 2. These data, then,
provide support for the hypothesis that subjects in
Experiment 2 were relying on different cues, either part
composition or overall contour similarity, for
categorization. Specifically, infants in one
Familiarization Condition preferred to look at stimuli
with a novel part composition, whereas infants in the
other Familiarization Condition looked longer at stimuli
with a novel overall contour. Second, no initial
preferences were found for any of the Experiment 4 and 5
test stimuli. Therefore, no changes were necessary in
order for the objects to be used in Experiment 5.
CHAPTER V
EXPERIMENT 4
As discussed earlier, one purpose of this research
was to determine if infants group objects into the same
categories as adults. The stimuli described in the
preceding experiment, intended for use in Experiment 5,
were designed to test infants' ability to categorize on
the basis of both part composition and overall contour
similarity among category members. Therefore, an
important and necessary step was to have adults categorize
the stimuli to be used in Experiment 5. These data would
provide the adult pattern of categorization against which
infant categorization could be compared.
Two groups of adults in the present study validated
the stimuli in two ways. First, adults provided
similarity judgements between familiarization exemplars
and test stimuli. More specifically, adults indicated
which of two stimuli: the paired small change stimulus and
large change stimulus, was more similar to a category
exemplar. This judgement was made for both pairs of test
stimuli for each category. Second, adults made
categorization judgements for the four test stimuli
associated with each category. These data provided norms
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of adult categories for comparison with infants' responses
in Experiment 5.
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Method
Sub.jects
Twenty-five adults, psychology students and staff,
participated in this experiment. None of the subjects
were familiar with the purpose of the study or with
categorization research in general.
Stimuli
Two categories were used in the present experiment.
Category A* was made out of balsa wood, but was modeled
after Category A that was used in Experiments 1 and 2.
The stimuli were made out of balsa wood instead of fabric
due to time constraints on the construction of the
stimuli. The familiarization exemplars included in
Category A* are shown in Figure 1 0. They were composed of
two pyramidal parts that were joined at their bases by a
brass hinge. A rectangle was glued to the surface of one
pyramid and a cylinder was glued to the surface of the
remaining pyramid. The attribute values included in
Category A* are presented in Table 8. The hinge on each
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Figure 10, The familiarization exemplars included in Category A*.
Shovm from left to right are Exemplar 1, Exemplar 2, and Exemplar 3
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TaBle 8
Attribute Values For Category A* Exemplars
Height Base Cylinder Rectangle Color
of of
Pyramid Pyramid
(base X (height X (width X
width) diameter) height)
( inches
)
(inches) ( inches
)
(inches
)
xemplar
1 3 3 X 2 2 X .75 2x2 yellow
2 4.5 3 X 2 2 X 1 3 X 2 green
3 4 2.75 X 1 1.75 X 1.75 2x2 blue
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stimulus permitted the two pyramids to open and close
against each other, making a clapping sound when they were
closed together. The four test stimuli of Category A*
were described in Experiment 3.
Category C was the same as the one used in
Experiments 1 and 2. The attribute values for the
familiarization exemplars of Category C were presented in
Table 3. The test stimuli for Category C were described
in Experiment 3.
Design
The subjects were assigned to two groups. The 10
subjects in Group 1 were asked to make similarity
judgements between test stimuli and category exemplars.
The 15 subjects in Group 2 were asked to categorize the
test stimuli. Each group made judgements for Categories
A* and C. Half the subjects in Group 1 and eight subjects
in Group 2 saw Category A» stimuli first and the remaining
subjects saw Category C stimuli first. Also, half the
subjects in Group 1 saw the same-parts test pair first and
the remaining subjects saw the same-overall-contour test
pair first.
Procedure
Group The subjects in Group 1 were tested
individually in an empty room. These subjects were shown
Exemplar 3> the prototype exemplar, of either Category A»
or Category C first and one corresponding test pair. The
subjects were asked to, "pick the object that's more
similar to Exemplar 3." No other instructions were given.
This procedure was repeated for the remaining test pair
and then the remaining two test pairs for the other
category.
Group 2. The subjects in Group 2 were shown all three
exemplars of Category A* or Category C and told that the
three objects formed a group. They were then presented
with the four test stimuli for the appropriate category.
With the stimuli present on a table, the subjects were
asked, "which of these four objects, if any, belong to the
group?" This procedure was repeated for the remaining
category and its corresponding test stimuli.
Results and Discussion
Group 2
All subjects in Group 1 chose the small change test
stimulus, for both the change in parts test pair and the
change in overall contour test pair, as more similar to
the category exemplar than the large change stimulus.
They made this choice consistently for both categories.
These data clearly indicate that adults agreed that the
amount of change between the small change and the large
change test stimuli was in the intended direction.
Group 2
The subjects in Group 2 were less consistent in their
choices, but nonetheless provided an interesting pattern
of results. Table 9 summarizes the adult categorization
responses for the test stimuli associated with Categories
A» and C. Each cell in the table represents the number of
subjects out of 15 that included a particular test object
in the category. Keep in mind that subjects could include
more than one test object in a category. As can be seen,
the majority of subjects' responses were to include the
small change and large change in overall contour stimuli
in the appropriate categories. Thus, adults appeared to
79
Category
k*
Table 9
The Number Of Adults Who Included The Test Stimuli
In Each Category In Experiment 4
Test Stimuli
Parts
Small Change Large Change
Overall Contour
Small Change Large Change
6 0 6
5 10 10
agree that stimuli with the same part composition are
members of the same category. As can also be seen, no
adult included the large change in parts stimulus as a
member of either category. However, six adults included
the small change in parts stimulus in Category A* and five
adults included the small change in parts stimulus in
Category C. Seven adults were consistent in including
only test stimuli that had the same parts for both
Category A* and Category C. The remaining eight adults
were inconsistent across categories on their inclusion of
stimuli. Table 10 summarizes the number of adults that
included either one, two, or three test stimuli in each
category.
In summary, the majority of categorization responses
were based on parts, as would be predicted by Tversky and
Hemenway's parts principle. However, a number of adults
did include test stimuli that had only one part changed.
This suggests either that a change in one part is not
sufficient to keep a stimulus out of a category, or that
adults were using information about overall contour
similarity for categorizing the stimuli provided that the
change in parts was small, or that adults were using both
sources of information for categorization.
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Table 10
The Number Of Adults Who Included Particular Test Stimuli
In Each Category In Experiment M
Exemplars Included Category
A» C
small change in parts only 2 2
small change in contour only 3 1
large change in contour only 2 2
small change in parts
* small change in contour 3 2
small change in parts
large change in contour 0 1
small change in contour
large change in contour ^ 7
small change in parts
small change in contour
large change in contour 1 0
CHAPTER VI
EXPERIMENT 5
The data obtained in Experiments 2 and 3 suggest that
infants were attending to both part composition and
overall contour similarity. Experiment 4 yielded data
suggesting that adults may have been influenced by both
parts and overall contour similarity when making
categorization judgements. Thus, it was hypothesized that
infant categorization is also influenced by both part
composition and overall contour similarity. The present
experiment was designed to test the hypothesis that
infants emphasize the more salient of the two factors when
categorizing objects.
Tversky and Hemenway (1984) suggest that functional
attributes are correlated with form attributes, and
furthermore, that good parts are good because they are at
the same time functionally significant as well as
perceptually salient. Perhaps the same is true for the
correlation between parts and overall contour. That is,
part composition and overall contour similarity may be
equally important and correlated for the infant. If this
is so, then it should be possible to alter the salience of
parts and overall contour such that in some instances
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infants will rely on part composition and in other
instances rely on overall contour for categorization.
In this experiment, infants were familiarized with
three exemplars of a category. They were then tested with
stimuli that retained their part composition but were
altered from familiarization exemplars in overall contour,
and with stimuli that retained overall contour similarity
to familiarization exemplars but had altered part
compositions. In both oases the altered stimuli consisted
of either a small change or a large change in one factor;
the other factor was held constant.
It was expected that infants would look longer at any
stimulus with a large change in either part composition or
overall contour, indicating that that stimulus was not a
member of the category. Morevoer, it was expected that
the same infant would categorize the small change novel
stimulus as familiar on both teat trials; one with a
change in parts and one with a change in overall contour.
Method
Subjects
Eight male and eight female 11-month-old Infants were
recruited from the Springfield, Massachusetts area to
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participate in this study. Their mean age at the time of
testing was 11 months 14 days with a range from 11 months
1 day to 1 1 months 25 days
.
Apparatus
The apparatus used in this experiment was identical
to that used in Experiment 3.
Stimuli
The stimuli used in the present experiment were
described in the Stimuli sections of Experiments 3 and 4.
Design
Each infant was given three familiarization exemplars
from one category followed by a pair of stimuli containing
a small change and a large change in either parts or
overall contour. This series was repeated with the
remaining category. Half of the subjects were
familiarized with Category A* exemplars first, and half
were familiarized with Category C exemplars first. Half
of the Category-A*-first subjects and half of the
Category-C-first subjects were given the small change and
the large change in overall contour test pair for Category
A» and the small change and the large change in parts test
psir' Tor Category C. The remaining subjects were given
the small change and the large change in overall contour
test pair for Category C and the small change and the
large change in parts test pair for Category A».
Procedure
The procedure for the infants was identical to the
one described in Experiment 2, with the exception that no
video recordings were made of the sessions.
Results and Discussion
Familiarization Trials
Looking times on familiarization trials were
converted into proportion scores. A 2 (Category) x 3
(Trial) repeated measures ANOVA was performed on these
proportion scores. Infants spent an average of .41, .39,
and .38 of each familiarization trial looking at objects.
No significant main effects or interactions were obtained
from this analysis.
86
Test Trials
The infants in Experiment 5 spent an average of 17.03
seconds looking at the test stimuli with the smaller
change from familiarization exemplars and 26.35 seconds
looking at the test stimuli with the larger change. This
pattern of looking occurred for changes both in part
composition and overall contour.
A preliminary analysis revealed no significant
effects of sex, order of familiarization category
presentation, or order of test trial presentation.
Therefore, a 2 (Parts vs Contour) x 2 (Small Change vs
Large Change) repeated measures ANOVA was performed on the
looking time data. The only significant main effect was
for the Small Change vs Large Change factor, F( 1 , 14)=4.80,
£<.05. The main effect of Parts vs Contour was not
significant, F(1,14)=.07, £>.05; Infants looked at the
same-parts stimuli for an average of 21.95 seconds and at
the same-overall-contour stimuli for an average of 21.41
seconds. No other main effects or interactions were
significant.
These data support the hypothesis that infants are
influenced by the salience of the stimulus change, whether
in part composition or in overall contour. In both oases
infants categorized the smaller change test stimulus as an
exemplar of the familiar category, as indicated by
preferring to look at the larger change stimulus.
It can be inferred from these data that infants
attended to both parts and overall contour. If infants
always preferred the larger change stimulus, then they
must have been attending to both factors. In other words,
in order to categorize the test stimuli on the basis of
one factor over the other some comparison of the two must
have been made
CHAPTER VII
GENERAL DISCUSSION
The results of this set of experiments lead to a
number of important conclusions. Eleven-month-old infants
are able to categorize objects modeled after real-world,
three-dimensional, functioning stimuli. Moreover, in
general, infants appear to group the stimuli into the same
categories as adults. Infants make use of both part
composition and overall contour similarity, as do adults.
When the salience of these factors is altered, then
infants and adults will attend to both factors, but rely
on parts more often for categorization. Each of these
points is discussed in detail below.
The stimuli for this research were designed to
conform to particular specifications. These
specifications included creating part attributes that were
common across category members, but varied in
configuration so that the test stimulus for one category
shared a similar overall contour with the familiarization
exemplars of another category. This permitted a direct
test of Tversky and Hemenway's (1984) parts principle vs
the overall contour similarity principle proposed by
Kemler, Smith, and Shepp (e.g., Kemler, 1981, 1983; Kemler
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& Smith, 1978; Shepp, 1978).
Experiment 1 was successful in obtaining adult
validation of the stimuli intended for use with infants.
It was demonstrated that the part attributes intended to
be present in the stimuli were in fact perceived by adults
to be present. Furthermore, adults recognized the overall
contour similarity between category exemplars and the
contrast category test stimulus. In particular, adults
chose the contrast category test stimulus as more similar
in overall contour to the target category exemplars than
the within category test stimulus. Despite this predicted
overall contour similarity, adults sorted all members of a
category, familiarization and test objects, into the same
group; they excluded the similar overall contour teat
stimulus from the category. This indicates that adults
were relying on part structure rather than overall contour
similarity for categorization of the stimuli.
The Infants in Experiment 2 categorized the test
objects from Categories B and D on the basis of part
composition, but did not do this for the test objects from
Categories A and C. Thus, infants did not always form the
same categories as the adults. Instead, they showed a
trend toward categorizing the teat stimuli from Categories
A and C on the basis of overall contour similarity. This
finding was verified by the results of Experiment 3 that
indicated infants did not have initial preferences for any
of the test stimuli. Consequently, the data from
Experiments 2 and 3 combined were interpreted to mean that
infants were responding on the basis of both parts and
overall contour similarity for categorization. Therefore,
it remained to be determined if infants were able to
categorize based on both parts and overall contour and if
their categorization in a given situation was dependent on
the salience of the change in each factor.
Experiments 4 and 5 were designed to examine
categorization of test stimuli by adults and infants.
Four new test stimuli were created for two of the
categories. Two of the test stimuli associated with each
category retained their overall contour similarity to
category exemplars but were altered by either a small or a
large change in parts. The remaining two teat stimuli for
each category had the same part composition as category
exemplars but were altered by either a small change or a
large change in overall contour.
In Experiment 4, adults confirmed the intended amount
of change for all test stimuli for each category. They
consistently chose the small change stimuli as more
similar to category exemplars than the large change
stimuli. However, adult categorization of the test
stimuli revealed a different pattern. Seven of the adults
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consistently used the parts principle to categorize the
test stimuli; they included both stimuli with a small
change in overall contour and a large change in overall
contour as members of the category while excluding stimuli
that had any parts changed. The remaining adults,
however, did include test stimuli with a small change in
parts in addition to stimuli with a small change and a
large change in overall contour. Thus, some adults were
influenced by overall contour similarity in those cases in
which the change in parts was small. An important finding
with respect to the parts principle was that when all of
the parts of the stimulus were changed no adult included
the stimulus in the category. The finding that adults
would include stimuli with a small variation in parts is
consistent with the parts principle which asserts that
categories are formed based on a family resemblance
structure
.
Experiment 5 yielded results indicating that infants
could also make categorization judgements on the basis of
either part composition or overall contour similarity.
When salience, as determined by the adults in Experiment
4, was manipulated, infants preferred to look at the
object with the more salient change, indicating that they
were treating the small change stimulus as an exemplar of
the familiarized category. The infants did this
regardless of which factor, parts or overall contour, was
altered. If infants had been relying solely on one of
those factors, then they would have made a preferential
response only to test stimuli with the larger change on
that factor. In other words, if they were relying on
parts, then they would not have differentiated between
test stimuli that had the same parts but varied in amount
of overall contour similarity to familiarization
exemplars. Conversely, if infants were relying on overall
contour similarity, then they would not have
differentiated between test stimuli that were similar in
overall contour but varied in part composition from
familiar category exemplars.
These data lead to the important conclusion that
infants and adults attend to at least two types of factors
for categorization; part composition and overall contour
similarity. Moreover, the data indicate that infants and
adults primarily use parts as a basis for categorization,
but they can use one factor or the other when the salience
of the two factors is altered. Adults in Experiment 4,
when asked to make similarity judgements between test
stimuli and category mexemplars, responded as did infants.
Adults consistently chose the small change stimuli as more
similar to category exemplars than the large change
stimuli. This is exactly what the Infanta did in
Experiment 5.
At this point in the discussion a qualification needs
to be placed on this and all of the previous infant
categorization research that has used either an
habituation-dishabituation paradigm or a paired-comparison
paradigm, as used in the present research. In this, and
all other experiments, infant preference behavior has been
interpreted to indicate categorization behavior. When an
infant treats a test stimulus as familiar, by not giving
it greater attention than familiarized objects, this
response has been assumed to indicate that the infant is
placing the test stimulus in the category. Conversely,
when an infant treats a test stimulus as novel, by giving
it greater attention than familiarized objects, this
response has been assumed to indicate that the infant does
not consider the test stimulus as a member of the
category. In fact, what the infants are revealing is that
one stimulus of the test pair is more similar to category
members than the other stimulus. This preference behavior
could indicate a category break, but we cannot be certain.
It is assumed to be a category break, based on adult norms
for the category.
One final and important point is that these data
imply that infants and adults are more alike in their
categorization than they are different. This finding
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cannot be accounted for by the position, held by Kemler,
Smith, and Shepp (Kemler, 1981, 1983; Kemler & Smith,
1978; Shepp, 1978), that there is a developmental shift in
categorization behavior.
In the real world, part composition and overall
contour similarity are usually correlated. The
correlation provides a source of redundant information,
making the infant's task of category knowledge acquisition
easier. For example, in her research Mervis (1983) has
shown that infants and young 1children notice the
correlation between form and function attributes, as do
adults. However, because of their limited knowledge of
and experience with the culturally appropriate functions
of objects and the correlated form attributes, very young
children sometimes notice or emphasize different
attributes than adults. This results in children forming
different basic level categories than adults.
Nevertheless, the acquisition of categories follows the
same universal principles as for adults (see also Mervls &
Greco, 1984 for a discussion of the correlation between
attributes and category knowledge acquisition).
It would be useful for future research on Infant
categorization to devise paradigms that can ask the infant
a more direct question concerning category membership.
One such paradigm is a conditioning procedure in which the
infant learns to make a discrete response to members of a
category. When presented with distortions of the category
exemplars infants would either give the learned response
to indicate category membership or withhold the response
to indicate that the object does not belong in the
category. Conditioning paradigms would also enable
researchers to ask the infant more direct questions
concerning the use or weighting of factors that are
involved in infant categorization judgements.
In summary, the present research has provided support
for the hypothesis that in general infants and adults make
use primarily of the parts principle for categorization,
but they do attend to overall contour similarity as well.
Moreover, the findings from this research indicate that
when the salience of the two factors is altered then both
infants and adults can make use of the more salient factor
for categorization.
In summary, the data from these experiments provide
substantial support for Tversky and Hemenway's (1984)
parts principle as the basis for infant and adult
categorization. Adults demonstrated a consistent reliance
on parts for categorization. That is, they included only
stimuli that had the same parts or that varied slightly in
parts as members of the same category. When the stimuli
shared no parts with category exemplars, adults reliably
excluded those objects from the category even though the
contour of the objects was similar to the category
exemplars. Thus, adults were primarily influenced by
similarities in part structure among stimuli.
Infant categorization was also influenced by parts.
In Experiment 2, when infants had the opportunity to
respond on the basis of parts or overall contour
similarity then they often relied on parts for
categorization. The infants did this even though it had
been confirmed by adults that the extraoategory teat
stimulus was more similar than the novel familiar category
test stimulus in overall contour to the familiar category
exemplars. In Experiment 5, infants again demonstrated
the ability to categorize on the basis of parts. The
infants also demonstrated that they could attend to
overall contour similarity. Thus, infants were as likely
as adults to spontaneously attend to and make use of part
attributes for categorization of basic level objects.
This finding does not support a developmental change from
infant to adult categorization as suggested by Kemler,
Smith, and Shepp (e.g., Kemler & Smith, 1978; Shepp,
1978). Instead, the data suggest that the parts principle
is used by both infants and adults for basic level
categorization
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